It has been shown that ultrasonographic measurements can be used to predict body composition in adults. 
It has been shown that ultrasonographic measurements can be used to predict body composition in adults. The purpose of this study was to assess the relationship between ultrasonograph and caliper (SKF) measurements of subcutaneous adipose tissue thickness in athletic Caucasian (English, E) and Asian (Chinese, C) men against estimates of body composition determined from hydrodensitometry (HYD) . The usefulness of a proposed ultrasonographic method of estimating lean and fat proportions in the upper and lower limbs was also evaluated as a potential method of predicting body composition. Ultrasonography (US) was used to measure adipose and skin thickness at the following sites: biceps, triceps, subscapular, suprailiac, abdominal, pectoral, thigh and calf. Caliper measurements were also made at the above sites. Subcutaneous fat thickness and segmental radius were measured directly from the display screen of the ultrasonic scanner (Aloka 500 SD). By applying the geometry of a cone, the proximal and distal radii of the upper arm and upper leg were used to calculate the proportionate volumes of adipose tissue. The best correlations for US and SKF were obtained at the quadriceps, subscapular and pectoral sites for E (r = 0.96, 0.93 and 0.90, respectively) and at the quadriceps, calf and abdominal sites for C (r = 0.90, 0.81 and 0.75, respectively). The best ultrasonographic predictor of the percentage fat in both groups was the percentage adipose tissue volume in the upper leg (r = 0.83 and 0.79 for C and E, respectively). The The use of ultrasonographic techniques to assess body fat thicknesses has been investigated previously in normal adults'-". In general, it has been shown that ultrasonographic measurements correlate highly with skinfold thicknesses, although it appears that ultrasonography (US) provides a better estimate of actual subcutaneous fat thickness7. It is therefore generally agreed that the two techniques can be used on normal populations with equal accuracy. Ultrasonography has also been used to assess subcutaneous fat thickness in obese individuals. It is reported that the ultrasonographic technique is superior to the caliper technique for measuring fat in obese persons'
The sites which appear to provide the best ultrasonographic prediction of body density in normal adult males are the quadriceps, subscapular and suprailiac sites7. It has also been demonstrated that ultrasonographic measurements of quadriceps combined with biceps provides the best prediction of body density in obese subjectsl2 13 . To our knowledge, there are no studies which have used US to assess body composition in physically active Chinese and English samples.
The purpose of this study was to assess the relationship between ultrasonograph and caliper measurements in a physically active Caucasian (English) and Asian (Chinese) group of men and to assess the validity of using ultrasonographic measurements for predicting percent body fat in the two ethnic groups. In addition, the validity of ultrasonographic measurements of lean and adipose tissue volumes in the upper and lower limbs was explored as a potential method of predicting body composition in the two ethnic groups.
Methods
Subjects were 25 Chinese and 13 English men. The Chinese subjects were practising physical education teachers in Hong Kong. The English group comprised rugby union players from the Hong, Kong first division. Descriptive statistics of both groups are shown in Table 1 .
Body density was estimated by the hydrodensitometric technique (Figure 1 ). Percentage body fat was Subcutaneous fat thickness and segmental radii were measured directly from the transverse cross sectional ultrasonographic images, obtained using the integral measuring calipers with a track ball device (Figures 2 and 3) . By applying the geometry of a cone, the proximal and distal radius of a segment of the upper arm (a 10-cm cone taken from the crease of the elbow) and the upper leg (a 20-cm cone from the mid-thigh toward the patella) was used to calculate The best ultrasonographic prediction of percentage fat in both groups was the percentage adipose tissue volume obtained at the thigh (Table 3) . Specifically, this method involved measurement of cross-sectional radius obtained directly from the ultrasonographic image (USrad; r = 0.83 and 0.79 for the Chinese and English groups, respectively). The circumferentialultrasonographic method (UScirc) also correlated significantly, although not as highly in both groups. Fat volume estimations in the upper arm, by both ultrasonographic techniques, were poor predictors in both ethnic groups.
The data were also subjected to stepwise multiple regression analysis. It The multiple correlations (R) and standard error of estimates (s.e.e.) for the above equations were R (s.e.e.) = 0.89 (1.9%), and 0.80 (3.6%) for the Chinese and English groups, respectively. 3 . When the ultrasonographic sites were subjected to stepwise multiple regression analysis the quadriceps and subscapular were selected as the best predictors for the English sample (R (s.e.e.) = 0.82 (3.3%)). The combination of quadriceps and calf sites formed the best prediction equation for the Chinese sample (R (s.e.e.) = 0.78 (2.6%)). It is notable that the quadriceps was the best predictor in both groups. This has also been observed in other anthropometric studies, notably the Brussels Cadaver Study. As part of the latter study, Martin et al."8 assessed the value of various caliper sites as predictors of total subcutaneous adipose tissue. They observed that the best predictor of total body adiposity was the quadriceps site. In the present study this site also had the highest correlations between caliper and ultrasonographic measurements in both groups.
The same group of investigators (Clarys et al. '8) have since indicated that the selection of predictor sites of total adiposity should be based on a 'commonsense approach of selecting sites from all important storage levels -e.g. segments, and especially the legs . . .' It is therefore not surprising that the best predictor of percentage fat for both groups was the proportion of subcutaneous adipose tissue in the thigh segment. As previously indicated, this was determined from radii and subcutaneous fat thicknesses obtained directly from the ultrasonographic image (USrad). It 
